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NPIC/T8G/RED~217-70
8 8eptember 1970

MEMORANDUM FOR: Chief, Applied Photo-3clence Division, TSG

BUBJECT : Request for Comments on Attached Dreft Development
Objectives for a Color Control Cell

1. In April 1970 we forwarded twop contractor proposals for a Color
Contrgl Cell Design Concept to you for yosur evaluation. You responded
in a timely and thorough manner with memos T8SG/APSD/IEB-067-70 and
TSEG/APED/IEB-072-70.

2, Subsequently, TSG/RED decided to accept neither proposal for
contract and to rewrlte our Development Objectives to include not only
Design Concept, but Detalled Design, and Fabricatlion Consultation. Cost
and work proposals will be requested from an expanded list of contractors,
paged 9n these new Development Objectives,

3. Since any contractual implementation of this effort will require
your support and assistance, your comments and recommendations concern.
ing the attached draft Development ObJectives for a Color Control Cell
apre solicited on or before 17 September 1970, The Project Officer
will be avallable for discussion,

Lk, It is our intention to solicit contractor proposals during
September-October 1970 and reguest your assistance in thelr evaluation
after receipt, in order to select the most capable contractor.

Chief, Research &% Englneering plvision, TSG

Attachments:
As stated above

Distribution:
Original - Addressee .
2 - XPIC/TSG/RED Declass Review by
1 - NPIC/T3G/RED/SRB NIMA/DOD

TR i tawngracing and
" declassiiication
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NPIC/TSG/RED/SRB=058-70
8 September 1970

MEMORANDUM FOR: Chief, Advanced Technology Branch, KED/TSG
ATTENTION ¢ Color Prugram Manager

SUBJECT : Request for Comments on Attuached Druft Development
Ovjectives for a Color Control Cell

l. In April 1970 we forwarded two contractor proposala for z Color
Contral Cell Deslgn Concept to you for your evaluation., You regponded
in a timely and thorough manner with memos TSSG/RED/ATB-09G=70 and
TSSG/RED/ATB-102-70,

2, Subsequently, TSG/RED decided to accept neither propesal for
contract and to rewrlte our Develoment Objectives to include not only
Deslign Concept, but Detalled Design, and Fabrication Consultatisn. Cost
and work proposals will be requested from un expanded list of contractors,
based on these new Development Objectives.

3. As Coordinator of the Color Program and because any contractual
implementation of this effort will require ATB support and assistance,
your coments and recommendations concerning the attached draft Develop-
ment Objectives for u Color Control Cell ure solicited on or befare
17 September 1970, The Project Officer| | will ve 25X1
avallable for discussion,

4. It is our Intention to solicit contractor propogals during
September-October 1970 and request your assistance in thelr evaluation
after receipt, in order to select the most capable contractor,

25X1

Chief, L?%tems Regearelh: Branchi, RED

Attachment:
Ag atated above

Distributiom:
Original - Addressee
1 - RED/SRB
1 -~ File
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DEVELOPMENT OBJECTIVES
FOR A COLOR CONTROL CELL

1. INTRODUCTION

These development objectives describe requirements to be met in a
multi-phase project for the development of a Color Control Cell, a facility
whiech will provide the proper environment in which to carry out photo
interpretation and photo-scientific experiments on a new family of high

resolution, color reconnaissance photography taken at very high altitudes.

2. GENERAL

As one element in a program of related R&D projects--to prepare for

the special problems anticipated with a large increase of high resolution,
color reconnaissance photography--a Color Control Cell will be designed

and built at the Sponsor's facility. Within this standardized, calibrated
"lgboratory", we will test and evaluate viewing equipment and conduct
psychophysical experiments to determine the utility of color's hue and
chroma to the search/detection and target identification PI tasks. Although
primarily experimental in nature, the Color Control Cell may evolve into

an operational configuration to directly support the PI and/or carry out

photo-scientific assessments of the color film,

3. BACKGROUND

As a result of great improvements in the imaging characteristics of
serial color film in recent months, increasing amounts of such film are
being flown for the assessment of Essential Elements of Information (EEI's)

related to the use of color imagery in military reconnaissance, This

GROUP 1
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trend i1s expected to accelerate in the next several years, as development
continues on presently less-than-optimum copy film for reproduction of
working copies. It is anticipated that product improvement of both original
and copy material Z:-as well as special unconventional sensor records-:7
will continue, necessitating a continuing R&D effort in several categories
of color reconnaissance film utilization. A number of initial studies
within our color program have started, covering many research aspects of
color film processing, viewing, measuring, reporting, as well asg,training
of personnel who must exploit color photography for intelligence purposes.
In particular, one task already on contract with a research laboratory

1s the development of a standard Color Vocabulary, including the selection
of a Target Signature Color Reference System. The raw data for this

study will be acquired by Januvary 1971 and a Final Task Report is due in

April 1971.

4, COORDINATION

The contractor selected for the Color Control Cell (CCC) development
shall, under the direction of the Sponsor, thoroughly coordinate his
efforts with these other research studies, and thus, avoid unnecessary
redundancxw and rapidly apply valuable research data to his immediate
goals. In like maunner, the contractor for the CCC development will be
required to stay cognizant of continuing improvements in the development
of the new high resolution color films, whiceﬂinvolve unique coating and
arrangement of film layers. Finally, the selected contractor, must be
able to assign, in & timely menner, appropriate personnel with TOP SECRET
~clearances to the initial task of surveying the Center's operational and
research components which will be using the Color Control Cell when finally

constructed.
Approved For Release 2003/08/05 : CIA-RDP78B05171A000300010001-5
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k. SCOPE

The contractor's effort in the development of the Coler Control Cell
shell be scheduled in three phases: (I) Conceptual Study, (II) Detailed
Design, (ITI) Fabrication Consultation. Specific deliverable items are
required for each phase, as detailed below, including a re-estimate for
each succeeding phase. The Government's evaluation of results and re-
negotiation between phases will require 60 days. Before completing the
Detailed Design, the contractor must apply the results of our Color
Vocabulary Task (due April 1971), especially as they affect the CCC

requirement for color definition techniques (see Paragraph 5.1.4%, below).

5. REQUIREMENTS

5.1 Phase I: Conceptual Study

This phase shall generate a design councept of the general physical
and functional characteristics of the Color Control Cell and equip-
ment therein, leading in a natural manner to the approach to be
taken with Phase II, Phase I shall consider five aspects: Preparation,
Environment, Applications, Color Definition, and Deliverable Items.

5.1.1 Preparation., The selected contractor, with the guidance

of the government Technical Monitor, shall review the other efforts
of the Center's Color Program, study the operations of Center
components which can utilize a Color Control Cell, and survey
pertinent research by other organizations (govermmental and private).
5.1.2 Enviromment. The CCC must be usable to conduct meaningful
experiments to define and develop optimized techniques for inter-
preting and analyzing the new families of color reconnaissance

films, To achieve such purposes, the selected contractor may

determine that illumination (both envirommental and instrument)
Approved For Release 2003/08/05 : CIA-RDP78B05171A000300010001-5
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should be "modifiable" as to color characteristics. Similarly,
congideration must be given to convertible work space configurations
and surface colors to permit testing of theoretical arrangements.
In studying this, the response of the human eye and the limits and
types of visual distractions permissable will be considered by
the contractor. However, elaborate experimental construction and
monitering devices, involving, for example, remote sensing and
'Fou' X eh’meﬂah Ha‘«

recording equipment, will be avoided. Environmental COHtTOfyiﬁﬂrl\

will Dbe limited to luminance and spatial considerations, and not include

such elaborations as atmospheric and audio manipulation.

5.1.3 Applications., In general the potential applications of

the Color Control Cell cover the two broad categories of research
and operational activities. In turn, each of these classifications
should be applied to the Center's photo-interpretation and photo-
sclentific functions:

a. Photo-Interpretation.

(1) Human Factors. The contractor shall review current
Sponsay-

—feater human factors research and evolve a design concept
for the Color Control Cell consistent with desired human
factors experiments.

(2) Equipment Evaluation. The design concept shall accom-
modate experimentation with existing PI light tables,
microstereoscopes, and projection viewers. Eventually,
the CCC must permit test and evaluation of certain
gpeclalized light tables and rear projection viewers

with 1light sources capable of chromatic manipulation. Such

instrumentation is either under development or belng con-

Approved For Release 2003/08/05 : CIA-RDP78B05171A000300010001-5
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sidered for funding under separate efforts. Affecting

the design concept are the relevance and limits of luminance
requirements and magnification while viewing color films,
and the extent to which optics and light sources of viewing
instruments must be modified or newly-developed.

(3) Operational Suitability. The design concept of the

CCC will consider its eventual use to study the effeet

of new color films upon phases of PT activities (search/
detection, target identification, detailed analysis) and
target types (e.g., offensive and defensive military,
industrial, electronics, and various geographic areas).

b. Photo-Scientific.

(1) Current. Several components of this Center carry oM
objective and subjective film assessments, which are those
of the photo-scientist, as distinct from those of the photo
interpreter. It may be possible to conduct such evaluvations
concurrently (or alternately) within a single cell configura-
tion, or it may be necessary to differentiate between cate-
gories by setting up a second Color Control Cell. The
design concept for the CCC mus?&ecommend between these
choices and must accommodate ekpansions of such current
evaluations as:
d%z g -
--Comparative stud e%@babwézgy; o different camera systems
or missions.
--Changes in images produced by deviations within a

misgion.

>
Approved For Release 2003/08/05 : CIA-RDP78B05171A000300010001-5
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--Performance comparisons between emulsions, lenses,
printers, and processors.

~=-System and film assessment . teg-dxy resolution,
density, contrast, color balance, color saturation,
exposure, illumination, obliquity, focus, image motion
compensation, astigmatism, chrometic aberration, light
leaks, vibration, contaminated processing solutions,
chemical precipitation, improper light sources, filtra-
tion, magnification.

JEM“ W
-4 fudies @/ preparing optimum density/contrast repro-

ductions.
- —Speced stuches with i-e 7&«»10 7% 5{/440#9;‘_ ,ﬂl‘lﬁ\vi}',
--Color separation studies and analysis of the inter-
actions between color film layers.
~--Tmage quality grading studies.
(2) Future. As a special consideration, the selected
contractor shall review and make recommendations as to
the advisability of establishing a specialized production
division which would perform color "measurements'" in support
of the PI's, much as an existing Center division does now
for spatial aspects of reconnalssance film imegery. Further-
more, such a facility Wouldar%{c%ke{:g%méai to PI S@pe%rezoesfg
but would also_ngg%g%gﬁrbhotogrammetrists, photo-1lab
technicians, grephic arts personnel, etc. Conceptually,
a functional division such as this would reguire sophisticated
equipment and, in particular, highly skilled personnel with

commensurate training. It is realized that a final

recommendation concerning this potential evolution of the

Approved For Release 2003/08/05 : CI%RDP78805171A000300010001-5
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first experimental Color Control Cell would depend upon
the experience and information gained from working with
the initial CCC and, therefore, would not be a requirement
under the current contract.

5.1.4 Color Definition.

a. Standards/Coordination. Many authorities and organizations

(e.g., the Inter-Society Color Council, the USA Standards
Institute, the Illuminating Engineering Society) are attacking
the problem of accurately "measuring" or defining "color'.
This Center's effort towards a Color Vecabulary is expected

to produce a standard system or "language" by which photo
interpreters can properly identify film image colors, The
gelected contractor for the Color Control Cell will be required
to very carefully coordinate with results of this and other
research studies to consider technigues and equipments for
accurate color definition within the CCC,

b. Techniques. Without duplicating the analysis of prior
studies, the CCC contractor will formulate techniques by which
image colors may be effectively differentiated and identified,
in the context of the yet-to-be-established color viewing and
reporting standards. Determination of tolerances to which
color information should be obtalned may well depend upon the
optimum method. Tt is required that consideration be given

to both human visual and photo-electric (machine) techniques,

even though the foregoing CCC design concept emphasizes the
visual effects. Equipment candidates for visual techniques

includ%?g existing PI light tables, microstereoscopes, and
Approved For Release 2003/08/05 : CIA-RDP78B05171A000300010001-5
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projection viewers; versions of commercial photo assessment

viewers ( a proposed 25X1

visual tri-chromatic colorimeter; an existing monoscopic
colorimeter design; and optical techniques of split field and
"flicker", in general. Among the "machine" techniques, the
contractor should consider the utility of existing or concep-
tualized photo-electric colorimeters, densitometers, spectro-
photometers, and spectral radiometers. In this area, also,
coordination with other in-house efforts in this office will
be required. While the selected contractor must consider all

these concepts, he should not be limited to them in developing

the overall design concept.

c. True Color Analysis. This Center has sponsored--and

coordinated with--various efforts to predict true object and

surface colors on the ground, using computer programming to

manipulate known variables, and, thus, enhance the accuracy of
photo interpretations otherwise depending upon color identifi-
cation directly from the film record. Even the best and most
modern photographic films Sssgessssdy do not reproduce "true"
object and ground colors. The selected contractor for the

CCC will be required to investigate these past and current
efforts (with the guidance of this office) for potential appli-
cation to both the analytical and reporting functions of an
operational Color Control Cell., He must, thereforeg provide
personnel with appropriate backgrounds to understand and

‘fa Hee (e conce.
conceptually applgdthese computer models for true color

identifications,se=tEc—006
Approved For Release 2003/08/05 : CIA-RDP78B05171A000300010001-5
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5.1.5 Deliverable Items,

a. Final Concept Report. A final report, summarizing technical

activities of Phase I and recommending follow-on action, shall
be delivered to the Contracting Officer approximately four (4)
¢ ’
ecifuyn A
months after contract initiation. In addition t A%he—age§’
ale;z;n p/aw bn. Tho. : (7%('(765,,

/7structure, surface colors, and illumination requiremen sﬁ”the

Final Concept Report will contain recommendations for equipment

for the Color Control Cell~-including off-shelf itemé,modi—
fications of standard devices, and completely new instruments
requiring new development.

b. Estimate for Phase II. Accompanying the Final Concept

Report shall be a Work Statement, with Cost and Schedule
estimates for Phase IT,

c. Monthly Reports. FEach month the contractor will forward

five (5) copies of a report summarizing the previous month's
activities., In format and content, they will correspond to
the DB-1001 specification attached.

5.2 Phase IT: Detailed Design

Upon approval of Phase I and notification by the Contracting Officer,
the contractor will commence a Detailed Design of the Color Control
Cell.

5.2.1 Coordination. Initially, the contractor will correlate

the results of his prior studies with those of other on-going color
programs. In particular, the results of the Color Vocabulary Final
Report will be considered.

5.2.2 Deliverable Items., A Final Report, containing a Detailled

Design for the Color Control Cel;jshall be delivered approximately
Approved For Release 2003/08/05 : CIA-RDP78B05171A000300010001-5
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four (4) months after initiation of Phase IT. It will be supple-
mented by appropriate engineering drawings, material parts lists,
end directions for comstruction of the CCC at this Center by GSA
personnel, Also to be delivered at this time will be a description
of appropriate advisory duties of the contractor and estimate for
Consultation Services to GSA and this Center during Phase IIT.
Monthly Progress Reports to the Contracting Officer will continue
throughout Phase IT.

5.3 Phase IIT: TFabrication Consultation

5.3.1 Coordination. This phase shall consist of engineering,

logistics, and other appropriste consultation by the contractor
with components within this Center responsible for the final fabri-
cation of the Color Control Cell.

5.3.2 Deliverable Ttems. These will consist of the aforementioned

consultation services, continued monthly reports to the Contracting

[

. . B S'UMMa‘M‘IZI[Ug/ .
Officer, and a Final Summary Report, succinctly, the work Zccomplished

A

under all three phases.

6. PROPOSAL FORMAT

All proposals in response to the Development Objectives for the Color
Control Cell must include all of the following information and conform to

the indicated format.

I. TABK ABSTRACT: Contents - Synopsis of task within 12 lines, plus estimated
cost of direct labor, material, overhead, G&A, fee, total.

II. Introduction: Contents - Covering background and task justification

rationale,

ITT. [Technical Discussion. Contents - Detail and subsections as a function

of the task such that all technical problem areas are adequately treated

1 1A prro et FareRe lea seh 2003108105 11 GIA-RDP Z8BO5174A0A0 3000 108K =B tor 15
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facilitated and (2) the resulting contract can be properly monitored
and results accurately measured;

IV. Work Statement: Contents - This statement should succinctly descxibe

the individual tasks to be done and should be sufficiently definitive
that one may read this section alone to understand the purpose and
scope of the tasks.

V. Management Plan & Key Personnel. Contents - Provide both a graphical

and textual description of project management, responsibilitiegjand
resumes of key personnel to be assigned. The contractor must assure
that these key personnel with adequate experience in areas of human
factors, photo interpretation, and color film technology will be
committed to the project for an appropriate percentage and schedule
of their time.

VI. Deliverable Ttems. Contents - (1) Interim and Final Reports, as

appropriate; (2) Monthly Progress Reports; (3) Fabrication Consultation
Services.

VITI. Project Schedule. Contents - Schedule of the project percentage of

completion of performance by months and related schedule of percentage
of project expenditures by month in tabular form.

VIII. Time Bar Chart: Contents - Keyed to the performance and expenditure

schedule, the time bar chart will also provide appropriate milestones
to enable progress monitoring.

IX. Company Experience & Capability: Contents - Specific descriptions of

the contractor's past experience relating to the intended work on
the CCC and other appropriate statements concerning the contractor's

capability in this endeavor. To repeat and emphagsize, this should

11l
Approved For Release 2003/08/05 : CIA-RDP78B05171A000300010001-5
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adequately cover the fields of human factors, photo interpretation, and

color film technology.

X. PFinancial Considerations: Contents - Cost details, summary, GFE requlred,

etec.

7. _DOCUMENTATTON

Documentation for this contract shall substantially follow the speci-
fications of DB-100l. For this specific project, the contractor shall
provide monthly progress reports throughout all three phases, a Final
Concept Report after Phase I, a Final Detail Design Report after Phase II,

and a Final Summary Report after Phase III.

ECRF

Approved For Release 2003/08/05 : CIA-RDP78B05171A000300010001-5
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DEVELOPMENT OBJECTIVES FOR A COLOR
CONTROL CELL

INTRODUCTION

1.
2.  BACKGROUND

3. COORDINATTON '
L. SCOPE (multi-phase)

5. REQUIREMENTS

5.1 Phase TI: Conceﬁtual Study

5.1.1 Preparation
5.1.2 Environment
5.1.3 Applications
a. PI
(1) Human Factors
(2) Equipment Evaluation
(3) Operational Suitebility (PI Phases, etc.)

b. Photo-Scientifie

(1) Current .
(2) Future

5.1.4 Color Definition

a. Standards/Coordination

b. Techniques _
c. True Color Analysis (ihteract with "Insight" & "Kéleidoscope")

5.1.5 Deliverable Items

a. Final Concept Report (w/Recommendations)

b, Work Statemeht, Cost & Schedule estimate for Phase II

5.2 Phase II; Detailed Design |

5.2.1 Coordination (re schedule start)

Approved For Release 2003/08/05 : CIA-RDP78B05171A000300010001-5
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.7.
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5.2.2 Deliverable Items (F?nmk “kfcﬂ%*

a. Engineering Drawings
b. Material/Parts List

c. Construction Directions

d. Phase TII Consultation Estimate .

5.3 Phase III:‘ Fabrication Consultation

5.3.1 Coordination (w/RED, Logistics Branch and GSA)

5.3.2 Deliverable Ttems (i.e., Services during GSA construction)

PROPOSAL FORMAT (expanded)

6.1 Task Abstract
6.2 Introduction

6.3 Technical Discussion

6.4 Work Statement

6.5 Management Plan/Key Personnel (Responsibilities & % of their time)

6.6 Deliverable Ttems (summary)

6.7 Project Schedule/Percentage Completion, Exper.

6.8 Time Bar Chart

6.9 Company Experience & Capability

6.10 Financial Considerations

DOCUMENTATION (requirements)

Approved For Release 2003/08/05 : CIA-RDP78805171A060300010001-5
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DEVELOPMENT OBJECTIVES
FOR A COLOR CONTROL CELL

1. iNTRODUCTION

Thede development objectives desecribe requirements to be met in a
multi-phase project for the development of a Color Control dell, a facility
which will provide the proper enviromment in which to carry out photo
interpretation and phéto-scient;fic experiments on a new family of high_

resolution, color reconnaissance Photography taken at very high altitudes.

2. GENERAL

As one element in a brogram of related R&D projects--to prepare for

the special problems anticipated with a large increase of high resolution,

A S.Yae“a,r‘\"’ Joel b L

and built at this—Center. Within this standardized, calibrated "laboratory",

color reconnaissance ph?%ography--a Color Control Cell will be designed

we will test and evaluate viewing equipment and conduet psychophysical
experimenﬁs to determine the utility of color's hue and chroma to the
search/detection and target identification PI tasks. Although primarily
experimental in natufe, the Color Control Cell may evolve into an operational
configuratian to direcfly support the PI and/or carry out photo scientific

‘

assessments of the color film.

3. BACKGROUND
As é result of great improvements in the imaging characteristics of
serial color film in recent months, increasing amounts of such film are

being flown for the assessment of Essential Elements of Information (EEI's)

Y S e
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related éd the use of color imagery in miliﬁary reconnaissance, This
trend is expected to accelerate in the next several years, as development
continues on presently less-than-optimum copy film for reproduction of
working copies. It is anticipated that product imprdyemeht of “both
original ‘and copy materiaq;uas well as special unconventional sensor
recordstfﬁill continﬁe, necessitating a continuing R&D effoft in several
categories of color reconnaissance film utilization. A number of initial
studies within our color program have started, covering many research
aspects of color film processing, viewing, measuring, inkam’lreportingﬁ,
as well as, training of personnel who must exploit color photography for
intelligence purposes. In particular, oné task already on contract with
a research laboratory is the development of a standard Color Vocabulary,
including the selection of a Target Signature Color Referénce System.

The raw data for this study will be acquired by January 1971 and a Final

Task Report is due in April 1971.

L., COORDINATION

The contractor selected for the Color Control Cell (CCC) development

Si,gnpzﬁ"'

shall/under the direétion of  this Center, thoroughly coordinate his efforts

with these other research studies, and thus, avold unnecessary redundancy,

.

and rapidly apply valuable research data to his immediate goals. In like
manner, the contractor for the CCC de#eloﬁment will be required to stay
cognizant of continuing improvements in the dévelopment of the new high.
resolution color films, which involve unique coating and arrangement of
film layers. Finally, fhé selected contractor, must be able to assign,

in a timely manner, appropriate personnel with TOP SECRET clearances

to the initial task of surveying the Center's operational and research »>

components which will be using thg Color Control Cell when finally con-

structed.
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The contractor's effort in the development of the Color Control Cell
shall be scheduled in three phases: (I) éonceptuél Study, (II) Detailed |
Design, (III) Fabrication Consultation. Specific deliyéréble items are
requireaffor each phase, as detalled below, including a‘re—estimﬁte for
each succeeding phasé. The Govermment's evaluvation of resuits and re-~
negotiation between phases will require 60 days. Before completing the
Detailed Design, the éontractor‘must apply the results of our Color
Vocabulary Task (due April 1971), especially as they affect the CCC

requirement for color definition techniques (see Paragraph 5.1.4, below).

5. REQUIREMENTS
5.1 Phase I: Conceptual Study

This phase shall generate a design concept of the general physical
* and functional characteristics of the Color Control Cell and equip-

ment therein, leading in a natural manner to the approach to be

taken with Phase II., DPhase I shall consider five aspects: Preparation,

Environment, Applications, Color Definition, and Deliverable Items.
5.1.1 Eregaratio . The selected contractor, with the guidance
of the government Technical Monitor, shall review the other efforts
of the Center's Color Program, study the operations of Center
components which can utilize a Color‘Control Cell, and survey
pertinent research by other o}ganizations (governmental and private)n
5.1.2 Enviromment. _The CCC must be usable to conduct meaningful
experiments to define and_dgvelop optimized techniques»for inter— _ a
preting and analyzing the new families of color reconnaissance
films. To achieve such purposes, the selected contractor may

determine that illumination (both envirommental and instrument)

Approved For Release 2003/08/05 : CIA-RDP78805171A000300010001-5
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‘should be "modifiable" as to color characteristics. Similarly,
consideration must be given to convertible work space configurations
and surface colors to permit testing.of theoretical arrangements.

1 In studying this, the respénse of the humanHeyé and the limits and
“types of visual distractions permissable will be considered by

the contractor. However, elaborate experimental construction and
monitoring devices, involving, for example, remote sensing and
recording eqﬁipment, will be avoided. Environmental control can
be limited to luminance and spatial considerations, and not iﬁclude
such elaborations as atmospheric and audio ﬁanipulation.

5.1.3 Applications. In general the potential applications of

the Color Control Cell cover the two broad categories of research
and operational activities. In turn, each of these clagsifications
should be applied to the Center's photo-interpretation and photo-

scientific functions:

a, Photo-Interpretation.

% ' (1) Human Factors; The contractor shall review current
Cenfer human factors research and evol&e a design concept

. for the Color Control Cell consistent with desired human
factors experiments.
(2) Equipmént Evaluation. The design concepf shall accom-
mbdate exﬁeriﬁentatiop with existing PT light tables,
microste;eoscopes, and projection viewers. Eventually,
the CCC ﬁust permit test and evaluation of certain
specialized light tables and reaf projection viewers
with light sources capable of chromatic manigulation. Such

instrumentation is either under development or being con-

L
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sidered for funding under separatg efforts. Affecting

the design concept are the relevance and limits of luminance
requirements and magnificat;on wﬁile viewing color films,
and the extent to which optics and ligﬁt'sourées of viewlng
instruments must be modified or newly—&eveloped.

(3) Operational Suitsbility. The design co.ncept of the

CCC will consider its eventual use to study the effiget

of néw color films upon phases of PI activities (search/
detection, target identification, detailed analysis) and
target types (e.g., offensive and defensive military,
industrial, eiectronics, and various geographic areas).

b. Photo-Scientific.

(1) Current. Several components of this Center carry oM
objective and subjective film assessments, which are those
of the photo-scientist, as distinet from those of the photo
interpreter. It may be possible to conduct such evaluations
concurrently (or alternately) within a single cell configura-
tion, or it may be necessary to differentiate between cate-
géries-by setting up a second Color Control Cell. The
design concept for the CCC mustrecommend between these
choices and must accommodate expansions of such current
evaluations aé:

--Com?a:ative studies between two different camera systems

or missions.
--Changes in images produced by deviation§ within a

mission. |
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-~Performance comparisons between emulsions, lenses,
printers, and processors.

~--System and film assessment of anomalies in resolution,
density, contrast, color balance, color saturation,
exposure, illumination, obliquity,'focus, image.motion
compensation, astigmatism, chromatic aberration, light
leaks, vibration, contaminated processing solutions,

chemical precipitation, improper light sources, filtra-

tion, magnification.
~-Studies in preparing optimum dehsity/contrast repro-
I ductions.
~~Color separation studies and analysis of the inter-
actions between color film layers.
~-Tmage quality grading studies.
(2) Future. As a special consideration, the selected
contractor shall review and make recommendations as to
the advisability of establishing a specialized production
division which would perform color "measurements" in support
of the Pi's, much as an existing Center division does now
for séatial aspects of reconnaissance film imagery. Further-
more, such a facility would not be limited to PI support,
but would also work with photogrammetrists, photo-lab
technicians, graphic arts personnel, etc. Conceptually,
a functional division such as this would require sophisticated
equipment and, in particular, highly skilled personnel with.
commensurate training. It is realized that a final

recommendation concerning this potential evolution of the

6

Approved For Release 2003/08/05 : CIA-RDP78B05171A000300010001-5 ' }



Approved For Ralease 2003/08/05 : CIA-RDP78B05171{800300010001-5

first experimental Color Control Cell would de?end upon
the experience and information gained from working with
the initial CCC and, therefore, ﬁould not be a requirement
under the current contract.

"“5,1.4 Color Definition.

a. Standards/Coordination. Many authorities and organizations

(e.g., the Inter-Society Color Council, the USA Standards
Instituté, the Illuminating Engineering Society) are attacking
the problem of accurately "measuring" or defining "color".
This Center's effort towards a Color V&cabulary is expected

to produce a standard system ;r "language" b&'which photo
‘interpreters can properly idéntify film image colors. The
selected contractor for the Color Control Cell will be required
to very carefully coordinate with results of this and other
research studies to consider techniques and equipments for
accurate color definition within the CCC,

b. Techniques. Without duplicating the analysis of prior
studies, the CCC contractor will formulate techniques by which
image colors may be effectively differentiated and identified,
in the context of the yet-to-be-established color viewing and
reporting standards. Determination of tolerances to which
color infonnation’should.be obtained may well depend upon the
optimum methéd. It is required that consideration be given

to both human visual and photo-electric {machine) techniques,

even though the foregoing CCC design concept emphasizes the
visual effects. Equipment candidates for visualitechniqpes

including existing PI light tables, micrpstereoscopes, and

7

- iy
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projection viewers; versions of commercial photo assessment

viewers a proposed

visual tri-chromatic colorimeter; an existing monoscopic
colorimeter design; and optical techniqges'of split field and
"flicker", in genersl. Among the "machine" techniques, the
contractor should consider the utility of existing or concep-
tualized photo~electric colorimeters, densitometers, spectro-
photometers, and spectral radiometers. In this area, also,
coordination with ;ther in-house eff&rts in this office will
be required. While the selected contractor must consider all
these concepts, he should noé'be limited to them in developing

the oveéall design concept.

¢. True Color Analysis,

28
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9 March 1970

DEVELOPMENT OBJECTIVES

_DEggesseRewe? TOR A COLOR CONIROL CELL

1. INTRODUCTION .

These develovment opjectives describe requirements to be met in e~ A MM/M‘;

i

s Cdlor Controf Cell, a facility ,..£.0/ <cvd

providﬁaéthe proper enviromment in which to cdrry out :éhoto interpretation
and photo-scientific experiments on a new family of high resolution, color
reconnaissance photography taken at very high altitudes.

2. BACKGROUND .

2.1, As a result of great improvements in the imaging characteristics
of aerial color film in recent months, increasing amounts of such film are
being flown for the asgessment of tEmer Essential Elements of Information

, ﬁ.-?tiu.u_y v elat Srmengrry—
(EEI’S),\in military reconnaissance. This tZend is expected to accelerate
in the next several years, as development continues on presently less=than-
optimum copy film for reproduction of working copies. It is anticipated
that product improvement of both original and copy materis /

"'/':J continue, necessitating a continu-

ing R&D effort in several categories ‘of color reconnalssance film utilization.

22 Specifically, several initial studies are starting in the areas
of': (a) Establishing processing, viewing, and reporting standards for
color-oriented Essential Elements of Information (BEI's); (b) Developing %‘
and modifying equi_pmen’c' to permit optimum copying of photographic color

originals; (c) Analyzing the effect of the new color film structure on the

'*1‘4}7&/ _ >0, z/v
S/M e °

, NE :
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continuing requirement ‘for accurate mensuration of photographic images; (a)
1

Developing & plan for tralll'ling‘all types of personnel who must exploit color

photography.

2.3. These studies are not & part of this pI‘OJ ect; however, P‘ﬁ%ﬁﬁi—"—aﬂd_’
ctez ol farero Thidce ot et e "‘qb :
gk ; tAbe corrélated with thefDe51gn Concept for thg color
" e, /Zqéé /o-ﬂoa-t»/ b oo LB Firee 1ML 9% Csridon
Control Cell (CCC)% Simllarly, the contractor for the CCC Desgi Concept will

Wsw\* o FINE AP UL S MW*’-
e/ - 4 of th
be reguired toﬂ&gor nate with ontin efforts—of-the <of the

new hlgh;_resolutlon_ color films, which involve unique coating and arrangement

of film layers. AW%%&%@, ~achending fucther-eQor-_
@a( lon an gw/dwm tr LG mment Projegt Officers.
3. CONCEPT VBN Vet

3.1, Purpose - It is the prlmary purpose of this study to develop a De=-
f[e —e"ﬂfttmme %a-
sign Concept for a fac111ty W:Lth which to/\study the effect of manipulating
::\lff-f;% environment while conducting PT and photo-scientific tasks. An important ;,

sub-task, and perhaps the guiding principle behind the Design Concept, is

\accommodation Tor accurate color discrimination (identification), In‘otherl
wérds, the CCC should neutralize visual phenomensa which would otherwise
interfer with aécﬁrate film image color identificafion by the humen visual
apparatus.

3.2, ‘§g9£g ~ This study shall produce s thorough reporﬁ detailing the
results of the c&ntractor's analyses and defining, in general terms, the
physical and functional characteristics of the Color Control Cell and equip-

Ao "ﬁ‘ﬂg“"

ment therein,

at this time,
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k.,  REQUIREMENTS

4.1. Tunctions of the Color Control Cell

4,1.1. Environment - The CCC must be usable to conduct meaning-
ful experiments to define and develop optimized techniques for interpreting
and analyzing the new families of color reconnaissance films. To achieve
such purposes, the selected contractor may determine that 1llumination
(béth envirommental and inst¥idment) should be "modifiable" as to color Jbéf 44
characteristics. Similerly, consideration must be given to cg5ert1b1e1€;rk
space configurations and surface colors to permit testing of theoretical
arrangements. In studying this, the response of the human eye and the
limits and types of visual anomalies permissable will be considered by the
contractor. -

: ;’P}. to inler a'f)ﬁm E xaz f‘Jh/(”L(TS -
4,1.2, The Des:.gn Concept for the Color Control Cell shall be
W'M%WQBE ng-perlmentatlon with existing PI light

Lo Lone
tables, microstereoscopes, and projection viewers.A 4, the CCC

consi( S%E‘d'—!» :

must permi‘t,{\test and eva.luation of certain specialized light tables and rear

projection viewers 1'(:';1 light sources capable of chromatic manipulation.

7 % ' Such instrumentétion is either under development or belng cons1dered for
. 75 % sz
rate efforts. In foﬁfow-on programs
T = = T VL‘Q A
5 displayed on the above eq *Em ntgf willl be ca.‘te.gorized
e Cce,
and studied as to phases of PI activitles (detectiona identification inter~

pretation) and target types. A b
o/ Gl )C‘MC%T&LJ 4fucl‘a/; V‘IC& c,uu:ﬁz(fa W;ZF CM(&«L.
e pesian—Oencertygre the relevance and limits A“‘i’&mlnance

requirements and magnification while viewing color films, and ge_hsét extent p

wkich optics and light sources of viewing instruments must be modified or newly-
 developed. o b e accoad lu.,;FQ e /u.a;yq 7
L o s Pl WM’ e ommouoleol o e
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k,1.3. Photo-Scientific IExperiments - Within the Color Control

Cell, numiferous objective and'subjective color film assessments and evaluations
A .

must be made, which are those of the photo~-scientist, as opposed to. those
gl ch,m»ywq,z«o? MeToreee. #eze chatces e
of the photo interpreter, .A The Des1gn Concept for the CC?1mustraccommodate i

expansions of sacb current evalugtions as:

-- Comparative studies between two different camera systems or missions.

-~ Changes in images produced by deviations within a mission.

-~ Performance comparisons between emulsions, lenses, printers, and pro-
cessors.

-~ System and film assessment of anamalies in resblution, density, con-
trast, color balance, color éaturation, exposure, illumination, obliquity,
focus, image motion compensation, astigmatism, chromatic aberration, light
leaks, vibration, contgminated brocessing solutions, chemical precipitation,
improper light SOurces, filtration, magnification.

-~ Studies in preparing optimum density/contrast reproductions.

== Color separaticn studies and analysis of the interactions between Q ¢
color film layers. » M
-- Image quality grading studies. . MA =5 ' . \. 1
k.2, Color Definition’ : : 'i"
y t' AP

ho2,1, Standards - The selected contractor w1ll cooralnate with

a parallel effort under way to establish a system of standards by which phdto

interpreters can properly 1dent1fy film 1m colors in a manner useful fo 25X
Lbﬂﬁ’\,”" A s_%:%‘ﬁ et A T con tleicel
intelligence purposes, . oS Sotortfmmma——rodiiis.d 7
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start from a base defined recently by the USA Standards Imstitute for viewing

and comparing color transparenciés in the Graphic'Arts and related industries, .

supplemented by specifications from the Illuninating Engineering Society,

From that base, appropriate modifications will be applied for dealing with

any special requirements fpr photo interpretation and photo-scientific analysis

and these modifications will be made availeble for the CCC Design Concept,
2.2, Techniques - It is required additionally that the Design

Concept formulate techniques by which imége colors may be effectively differ-

entiated and identified, in the context of the yet-to-be-established color

viewing and'reporting standards. Determination of tolerances.. to which color -

information should be obtained may well depend upon the optimum method, Tt

is required that consideration be given to b&tﬁ humen visual and photo-electric

(machine) techniques, even though the foregoing CCC Design Concept emphasizes
the visual effects. Equipment candidates for viéual techniques include existing
PI 1light tables, microstereoscopes, and projection viewers; veréions of com=
merical photo assessment viewers (Macbeth T&R 240 and PLT-510, for example);
a proposed Visual Tri-chromatic Colorimeter; an existing monoscopic "colori-
meter design; and optiéal’tecﬁniques of split field and "flicker", in general,
Amohg the "machine" techniqueé, the contractor should consideaqexié%a g or
conceptualized photo~electric colorimeters, densitometers, spectrophotometers,
and spectral radiometers. In this area, also, coordinatio .with other on-going
(ot aclicaliel iv gochoe #.2.7),
efforts in this office will be require%ﬂ While t?e selected contractor must

: L
consider all these concepts, he should not be Llimted to them in developing

the overall Design Concept.
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5. MISCELLANEOUS

5.1. Reporting - The contractor will be required to providé monthly
reports and a Final Report. The monthly reports will follow the DB-1001
speclfication attached. The Final Report will provide g complete Design
Concept, upon which a follow-on Detailed Design can be directly based.
The Final Report must be completed within 30 days of the completion of the
investigations and within the allowable cost of the contract,

5.2, *Proposal Format - The submitted proposal will conform to the attached

Guide for Proposal Format,

'5.3. Level of Effort - It is desired that this study consume no more

than four months from contra.cf initiation,

~6-
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